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The fact that the earth is round was inferred as far back as 2000 years ago even though 
only 500 years ago people still believed the earth to be flat.  A young librarian who was 
familiar with Aristotle’s teachings assumed that if the earth is indeed spherical as 
Aristotle taught, than the circumference would be easy to calculate, indirectly. 
 
Materials: 
Pizza Slice 
Flexible Ruler (ESRT) 
Protractor 
 
Being a librarian, Eratosthenes would spend a lot of time reading the papyrus 
documents he tended to each day.  Reading one such document, he came across a 
passage that explained how in the city of Syene, at noon on the summer solstice, 
vertical posts would not cast any shadows and a full view of the disk of the sun could be 
viewed at the bottom of a well in the middle of town.  He wanted to see if this was also 
true for the city of Alexandria where he lived. 
On the day of the summer solstice, Eratosthenes went out to the center of 
Alexandria to investigate the shadows for some of the vertical posts in town.  He also 
investigated the bottom of a local well for a full view of the sun such as what could be 
seen in the city of Syene.  To his surprise, unlike Syene the vertical posts in Aexandria 
did cast shadows at noon on the summer solstice and when he looked into the well he 
noticed that a portion of the sun’s disk was being blocked by the well itself.  He then 
theorized that for this to be true, the earth had to be spherical. 
Eratosthenes knew that his city of Alexandria was located somewhat north of the 
city of Syene.  What hypothesis could Eratosthenes make from the observations he had 
to this point?  Write this answer as an if, then statement.  The if being his observation(s), 
and the then being his inference based on his observation(s). 
 
 
 
 
With this in mind, he attempted to calculate the circumference of the earth.  Before he 
could start he needed to assume two things.  What two things did he need to assume in 
order for his theory to work? 
 
1.  
 
2. 
 
 
 
Name____________________ 
 
Class __________ 
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Why would his theory not work if the earth were flat? 
 
________________________________________________________________ 
 
To test his theory he first needed to calculate an internal angle at the center of the earth.  
Since it was impossible for him to physically do this he decided to try a little 
mathematics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Diagram 1 above shows how Eratosthenes saw his idea.  Parallel rays from the 
sun at Syene cast no shadow while at Alexandria the post casts a shadow with an 
angle of 7.2o.  Extending the rays through the earth and intersecting them with a 
line extending from the post at Alexandria causes alternate interior angles to be 
formed at the center of the earth and at the shadow angle.  This angle (<a), he 
assumed was some portion of the entire 360o circumference of the earth (ratio 1): 
 
 
 
 
 
And he also knew the distance between the two locations (S) as a portion of the 
entire circumference of the earth (C) (ratio 2):  
 
 
 
 
 
 
 
Placing the two ratios together as a proportion allowed Eratosthenes a method of 
determining the earth’s circumference with tremendous accuracy using the 
following proportion: 
 
 
 
 
Diagram 1 
Ratio 1 
Ratio 2 
o
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Looking at diagram 1 again shows that (tri)angle YXZ appears to look like your 
slice of pizza.  Your mission is to calculate the circumference of the entire pizza 
from your one slice of pizza using Eratosthenes’ indirect method.  
 
Procedure: 
1. Obtain one slice of pizza. 
 
2.  Measure the angle of your slice.  Write it here: ____________ 
 
3.  Calculate how many slices made up the pie your slice came from.  (hint: the  
 
entire pie has an angular measurement of 360o.)  # of slices = ___________ 
 
4. Accurately measure the length of the outer edge (crust) of the slice (Distance S). 
Distance along the crust: _______________________ 
 
5. Set up the proportion and solve for C (Circumference) below. 
 
Show circumference work here: 
 
 
 
 
 
 
 
 
             
 
Obtain the actual circumference of the pizza pie from your teacher and calculate your 
percent deviation based on your answer for circumference. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
